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[»»^] mm* 

milE^ 1 XtlM h 7 > -y X J' cOmifS— i: mrl£» 2 A^tlfl h 9 > v x MIS 
itrie^ 1 Xtim h v > v x t ttfe^ 2 A:'jffliJ hyy vx i: <7)Fb1 tc^J-M lt 

[W*Ji 2 1 HuK^ 2 A^fjuij h ^ > yx 75^^ Hirfe^ 1 A^ffiij h ^ > -yx 

Hfffe^ 2 A:^llll h 7 > y X 5^ c7)H(flS'ltliii i: > huE^ 3 A:^WJ h 7 > yx 

Hiriei^ 2 A:'jiii h 7 > ->'x <oMfe-ss t 3 a^hij h 7 > v x co HtriB 

2«iai|Si:, 

wiieig 2 h V > V X 5' i: HtrgeH 3 X-hn h 9 y v X t W FflH:8-ti: L X 
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3 ] m^m 3 A:t;1BiJ h V > V ;^ ^' wmrfe^fiSTJ^'HtilB^ i afi t ^ 

7-[ilS&o 

»*3Sl-~3sBI£co*l'> b <7-|lIS&o 

[if *Ji 5 1 mu^xtjm b V > -yx ;?^D'Hfrfs#i±!t)« h 7 > ->'x li 

[0 0 0 1 ] 
[0 0 0 2] 

[m*ojj*|;i] 

me (a) (±. {a!*75^<b. — ISlfilJlcffiu^ib^i,^:* h 5 ^-UliE&^r^-tllt:* 
19, 0 6 (b) Hmm (a) 0#ttllT-*-&o 
[0 0 0 3] 

me (a) HiJV^T. PMMO Smi^?A:i: h 7 >-yx 5' (JiAT, PMOS) Q 

off)y-y ic-s<7)»m«f4v r e f ^wnuLx^mmm i 6 i ^fm-r^. z 

0^mi;t?Ji I 6 1 7>-f>0^mv)II r e f K V t ^J^- h Ti^^^^i ti, V- 
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OS) Q r e f 6 tcW#&-r>l)o ClONMO SQref6^:^U>h^ ^-HIS&O 

A:/:tsjJ h ^ > ^ (gp^. ^ h ^ > vX^) i:L. NM0SQ6 1-Q 

h ^ > Q 6 1 - Q 6 n V-X 4:#&«^W s 6 tiJ: *9 A:^Jffl h 9 

> vX ^ Q r e f 6 O V - X iZg^ L. ^ ti. tB fUJ h ^ > vX Q 6 1 - Q 6 
nO^- h^KfS^iaWp 6icj: 0 A^^jffll] h^>vX^Q r e f 6 or- h (cJfM 
i-^o C:titCJ:«9. A^JliJh^>v^'X^Q6 1-Q6 nC0>5^- hmfiii. X:^JlSlJ 

h^>vx^Qr e f 6 h mfi: i: ^ L < 4- vddfi. mmmii 

'C^b o 

[0 0 0 4] 

BSm&t/LR w^WLTio . #?iO/±l:;^jfpi] h ^ > vx ^ Q 6 1 - Q 6 n7!)^UIEH 

>3:<^i'i)o ^1 O^xS^'^Ei 6 (b) frC:Fj^^tLTV»^o 
[0 0 0 5] 

6 1 - Q 6 nor- hmmt xtim h ^ ^vx^j^q r e f e ti^i:-c*^o — :^ 

. mtim h ^ > V X Q 6 1 - Q 6 n O V - xmf5(i|&SllW s 6 "eomffiP^T 
U J: ^ . m^^fflij h V > vX ^ Q 6 1 -Q 6 nOKSfiMtc L/c^O^^oTjUI^j^iS < 4^ 
-2>o L^^ctJ^^oT. m:^J^MIJ^'^>vX3^Q6 1-Q6 n(50r-h-V--xrBmi±V 
g s(i. A:tJliJh^>vX^Q r e f 6 or- h-V-xWmffVg s UJt-<T 

[0 0 0 6] 

J&t Lfzi><D^i>^. mWtMl 7 1 :^^h<D^mmi r e f VU-OtV- h 
7!>^^SS!^ti/::NM0SQr e f 7 twffi|&i->^o CONMOSQr e f 7^;^P> 
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h <7-m^<r>xt)m Y=7yv7.9h nmo sq 7 1 - q 7 n^%%^<n^-n 

ffllj h 7 >->'X^ t-r^o Cti.'bX:'3ffllJhv>-yx^'Qr e f 7. tii:^Jil) h 7 > v 
X^7Q 7 1 - Q 7 nCOV-X$:#^miaWs 7 r, Ws 7 1 - Ws 7 nlCj: f) 

1--Q7 n<7)'>-'- h-V-XFflmUVg s (±, A:'3liJ h 9 > Q 
r e f l(r>Y- h - v-;^rBl«JEV g s i:#L< 4"-l>o 
[0 0 0 7] 

1 #fls) m?><r>WM.^>i'~-y :^-y-mm<r>•hVl^Y\^-m^X' 
(t^ 8 1 tc^^niBOPMOSQO 1 ~Q0 n^fStt, *m«ffiV r e 
f HcEPiDL, -^-n^tiSWvJS I re f ^JJtti- J: ^ tci--5,o 

<7)^SvrL I r e f 55\ l&miaw sSl-WsSn^a-oT. KH'>i:'>^'-h 
>6^^^ic$tL/iA:^JfliJh7>vX:J'tr^^NM0SQr ef81~-Qref8ntz 
tt*&^tL^o -n«bOA^Jigil h v>vX5'Q r e f 8 1 - Q r e f S nic, i4i;j 
IPJJ h 7 > S Q 8 1 - Q 8 n :^^'-?-tL^^x* > h = 7-tt)Sl3 

SM^ti^o ^tLlCit), #^i&migWs 8 1 -Ws 8 nCOSS. iP*.igfcLCOiiv» 
\zX^t>h-f. m^jffl!lh7>-vX^Q8 1-Q8n(cii, ^TIbI Cr- h - V-x 

[0 0 0 8] 
[#J|#fi=jtWt 1 ] 

Behzad Razavi^^fDesign of Analog CMOS Integrated CircuitsJ. 
McGraw-Hiliai)iS,2001^f&^T, Sec. 18.2 Analog Layout Techniques, 
P. 642-643 
[0 0 0 9] 
[%^7>^'fi¥ftL J; T ti-^Ifffi] 

r , Ws 7 1 -Ws 7 n(7)ffitn;«r^L<i-^7ti6fC, i^m^^fflgUlcffljt L, 
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> ^'(TJiJcfiltiOl&^^W s 8 1 -W s 8 n ^flSUiCtfo.^.gTj^^b . ^^ofl 

L;t75^-ot:, 117, ii8o{je5S«fiS:w*ix> h 5 v-niKT-d, m^jnoh^ 

, jSbI K9 -f I C =5: t'o J; t icSiW^><7?tti:'3lliJ h 7 > >x 5^ i^-fh ^j<7)-e(± 
. -?-<75idiaffi«755"m:^4' ^) <75 i: 4- Ti^ , I C -J^ -y y-ij- ^ XTi^if Jp L T L t ^ o 
[0 0 1 OJ 

[0 0 11] 

h7>~y:^9 mum 1 A:'3fJI yy>'y>^9 (DmUi^^ t , HufE» 2 A:tiiaiJ h 
7>vX^<7)ifeSt<0ffi«:SMi-'?)^l*&«i|li:. tfriB^ 1 A:^iaiJ h 7 > ->'X 5' 

<r>mu—-^ t mum 2 A:»jffl h ^ > v x ofria— s t co , lirfe*&«*fe<7)ffi 

^tmumimitLmz^ti-eti^-t^tixijuy h 5 9-coai:fjfflit LTHjf^i- 

[0 0 12] 
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XUm h7>-y:^9 <75 Hlffeitil^ i: > nUmm 3 A^Jffli) h 9 > v x 5' wfttliSs t<7)m^ 
[0 0 13] 

V ^ -c . mtm3xtimhy>'y^^ (Dmmmmt^mtim 1 «f4 1 ^s; ^ ^ 2 

® §f ^ ^ ^ ^ t i: i- ^ o 

[0 0 14] 

^^M4sim.<Oi}ly> h S. ^-laSSli, Bi*]^l ~~3tdM<r>i} U> b 5 -7-0 

o 

[0 0 15] 

MOS h^VvX^'T-ab^Cih^^ifcii-t^o 
[0 0 16] 

W*:^ 6 faf!c<7) * U> h 5 1 -~ 4 fBf!c<7) :^ V > h 5 7-111 

[0 0 17] 
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mm 2 0 0 2 - 3 0 5 3 8 7 ^-i/ : 7/ 

[0 0 181 

7jkirm'r:^^^o ^(^mii. LCD K^-Y^^'I C4^toi: -9 
ih:ttir\^^^o tfz. mi (b) (i. mm (a) <7):^ U> h ^ ^-IlIgSuj^5tt'2> 
[0 0 19] 

01 (a) {Ii5v>-c. 4^*. b ^^-|lIK<7)A:^lfflh 

^ > vX^T-^fe^NMO SQrefl. Qref2. Qref 3 7!>^15:tt 6 tiT^.^ 
^tihXtjM V "7 Q r e i I . Qref2. Qref3ii. ^(O K 

Tu^^o -f-LT. ^'^(ifSltt^bttTtiA^^ffl b ^ > ^ Q r e f 2<DV-7.^\ 
mlt^Wr htifzXljm Vy yi>:^9Q r e f l. Qref 3cOv — Xti, 9y~y 
[0 0 2 0] 

:LiihXtin b^>yxj7Qrefl. Qref2. Qref3<7)KU>f>tC 
ii. PMOSQO 1 -QO 3 ^*i-;S)^mv)il?lSI 11-11 3i)^^m^^^o - 
tL^b PMO S Q 0 1 -Q 0 3 <^Y- Y ^Z{±^ *i|imffl§^[ll^ 2 1 -Ts^^^^fifz 
*mmev r e f 75^>^- h«-^|.^2 2 ^r^^Lt:. EnSnS^n>So Lt'^^O^^oT. 
y^?^ I 1 1 - I 1 3 . At/fJI hv^'xX^QrefK Qref2. Qre 

f 3 \:±^^(D'^m\tL I r e f i^m^^^fi^o z.ifi[zx. n > xtim v ^yv 

X^QrefK Qref2. Qref3 <DY- V t V-7.mz{t^ ^Mi^^^ 
[0 0 2 1 ] 

4^io. C:o*M^^ff^S-e(i:. A;^jffiiJ h^>>^X:$^Qrefl. Qref2. Q 
r e f 3<7)-if^X>. m^^^h'mXM.l r e f ? <!: LT|5i0.gLTv^ 

Lt&^L. h'7>v7;^-9-^X^. S«v)iLl r e f co^§ ^ (z i: ^ :btL^ c: t 



miEiTf 2 003-3056008 



mm 2002-305387 



^-y: 8/ 



[0 0 2 2] 

^7^^. *ii<7)^i>Sffi§&^IlIg&2 K r-h«#^2 2 ^IStt^{t=bf)tc. ^ 

mjSL?igi 11-113 Mmzmj±m^^t^^ X d izLx i> x\^^o ?*bti. -e<7) 

m^;ruJi ^ XtlWl Yyy'JT.^ {m^it. I l l ^ Q r e f l ) I tl]yy 

[0 0 2 3] 

ij]yy h < '7-mii<Dihtim h ^ > ^-e^^NMO S Q 1 - Q j 

h ^ > Q r e f 1 i: ff^ifeO A^^ffl h ^ > r e f 2 t<Dm 

^^NMO S Q j + 1 - Q n^iiN 4J*<7)A^ffllJ h "7 > vX^Q r e f 2 <h^SO 

ff rv n o j( 1 
I \J \J ^ ^ i 

tb*ffllJh"7>vXi5^Ql--Qnti^m«I r e f (JJtl^J L/cmi/lL^v)£ 

■r J: ^ Ufti^i-^o -^omtJffiiJ h > vX ^ Q 1 n(i. L C DfflcT) K ^ 

[0 0 2 5] 

:ztihXtjm b ^ > vX ^ Q r e f 1 -Q r e f 3 SO^^m^ffl h ^ > vX 3^ Q 
[0 0 2 6] 

t fz. AtJfiJ h ^ > >^^x ^Qrefl-Qref3 RlfltitlM h ^ > vX ^ Q 
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[0 0 2 7] 

Cwmi (a) W:^ u> h = ^-mg&lciJW^T. |dI|11 (b) izm^ti^ ii n i,z 

otLT. mmmz{}.^L-ro^<^j:i>o 

[0 0 2 81 

-e'tim Cffic^^^^ I r e f 7j>ljKtL-l.7j-^>, ^tihXtimh7>i^':^f^Qr e i 
1 - Q r e f 3 or- h-V-XR^ffiV g s (±, HI 1 (b) (OX^IZ, ^L< 
Bf i: 4- .5. o 

[0 0 2 91 

jSt:-coy-x«filCA^JlHy h 7 > -:^"X ^ Q r e f l*^v^i±Q r e f 3 "tlfe^-t 
[0 0 3 0] 

[0 0 3 1 1 

r e f 3^ai;/3lPJJ hvVvX^Q j + 1 - Q n*te< LT. m<7)'P^y)^htE. 
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[0 0 3 2] 

^i-H-tr^Ox tfz. 112 (b) (i. > h ^ ^-|lIE&tcibMt-?>^'- 

[0 0 3 3] 

[lI2 0^2(7)*ifi(7)f:JWgJz45U^T{i. £S:!^^/*f®<7)A;^Jfl v>^^Q r 

e f 1 S^^Q r e f 3 <^V->^.;^>^ ■^tL^'tLi^'-y > Kfflt: > P g n d 1 . P g n 

h y > vX:^ Q r e f 2 <7) v-7.ii, ^^^'^ > KGND{lSJ^^ti4^v>o J: -9 
[0 0 3 4] 

v^y vm^y:^mmx^^j:\^^m^xi^. ^r(DXt}m h ^ > vx^q r e f i 

r e f 3o«p;ft::fcv>T. h - V - X PB^ffi V g s fi. p;fS<7)fl|ti|i# 
[0 0 3 5] 

[113 (a) (i. *l&^O^3C0^ife<7)B£gti>f^^:^lx> h ^ ^-I1I8&0«^^ 
[0 0 3 6] 

f 4 Sr. ^ 1 co^mijfL^^ I 1 1 1 co:^ u> h ^ "7 -m^m<r>x-nm y^yv 

:^^Qr e i lRl/m2<D^m^mi 1 2 i:||2<J0:;^l^> h ^ ^ -IllE&ffl<7) A:^ 
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mV'7>yy^^Q r e f 2 t(Dmi,zWfX\^>^:it. tfz. ^ 5 <7)^miEJS I 1 
5 tm5(r>ijUy h ^ '7-m^m<DXt}m h ^ > Q r e f 5 ^2 0^ 

mt?S 112i:^2<7):^U>}>^ "7 -m^m(^ J^tlM h ^ > vX^ Q r e f 2 S 
C/^3 co^mvvt^ig I 13i:^3<7):^^>b^ "7 -]B\^F^<DXt)M vX^Q 
r e f 3S:CK^3 0^mv)fL?SI 1 3 tm3(DijU> h ^ y-m^m<^Xt)m 
>vX^Q r e f 3 <h OT^I Ul5:tt T t ^ . O.^^JCioi^-r . M^^oTv^^o 
[0 0 3 7] 

Q r e f 4. XtjM h ^>vX^Q r e f 5 0,>^JIio V^T . h-V-XFsl 
mffiVgsli. P^f^cofilUffiTtti^o CtLUJ:^. 03 (b) tl^^tL-?) J: ^ 
. Se#f.Wp lOmfi^Seti. h^>yx^Q r efl-QrefSO 

[0 0 3 8] 

>y:^yQ 1 -Q nici^tj--?)^'- r - V - X rBiW/I V g s a> BT^<A)m;'£-//^?> O 
[0 0 3 9] 

r^i■El-e^)0> Sfc. 114 (b) (i. -€-0:^ h ^ v-HS&Uiott'?)^^- 
[0 0 4 0] 

gl4 0||4<7)^ife(7)f:Jt^Hib^v^T(i. E13C0^3O^M^0ff:Ji^<hi:b^LT. 4^ 
^<Dm2<DXt}m h ^ ^v'X^cov-X^^'"^ > Kfflt: >P g n d 2 ^^^LT^* 

e f IRZ/Q r e f 3C0V-X:^n ^fi^tiV^y KffltfVP g n d 1 . P g n 
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[0 0 4 1] 

[0 0 4 2] 

^iz-Di^^rnmLtzA^. Mizprnuos v "7 > v 9 ^m^^fzi^ v > v 5 7-111 

S&^>i^<P^l-fllfiK-r^-t75?t?|i^o [15(i. HI (a) O^jOfCi^S-r-S P 
^<75BI5r% ElliKi, PMMOS h9>~>'X^'i:NaM0S hvVv^X^'Ti^it 

"Cife -5) o 

[0 0 4 3] 

-2.* 1 A^'jffli) h 7 > '>':x ^ ff)imz, ^^wf^^m-zimtifzmmiz-mm 2 ^ 

mmwAzmm^titzmz xtim k ^ > ^isit, ^nibm , ^2 xtim h 

[IIM*^!®^^:!^^^] 
[HI] 

^^m<r>mi(r>m:mmm.\z^.z>ijV'> y ? ^-isiKwai^t. y- h«fio 
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[112] 

v-xmfi^r^-rnio 

[[13] 
[114] 

v-;?.«{5:5r^-t-ilo 
10 5] 

co^lbWfllBScI?!! ^ ^i- Ho 
[He] 

imi] 
ims] 

111-115 ^mmm 

Qrefl-QrefS :f3 U > h < "y-nXtlM hy> 'J 7. 9 
Ql-Qn h 5 7-coai:'3iaiJ h v^vy!.^' 

ws 1 

pgnd v^yvm^y 

Pvdd ^mM\^> 

2 1 «i^tll)Ilfe^lsI^& 

2 2 f-vm^m. 
y r e f &mm.j±. 

I r e f ^^v/tt 
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Rw ^m^<r>^mm.ijL 

Vgs h - v-XFs^mjE 
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i±ltE#2 0 0 3 



-3056008 
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[0 6] 
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tt, c:tiP>»K ^2X:^fiJh7>vx^'<7)P4{i, ^m«7)ta;'jiPJ) h 9>->'x^'^- 
[Sif?ll] HI 1 
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